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1. SCOPE

1.1 This method describes a procedure to determine the Iine content of treated soils
by flame atom c absorption spectrophotonetry. The determination is acconplished by analysis
of elemental calciumin a diluted, acid-digested solution of the sanple material, and
mat henati cal conversion of the calciumvalue to expression as |ime content, corrected for
cal ci um background in untreated soil

1.2 This test method invol ves hazardous materials, operations, and equipnent. This
net hod does not purport to address all of the health or safety problens associated with its
use. It is the responsibility of whoever uses this nethod to consult and establish
appropriate health and safety practices and deternine the applicability of regulatory
[imtations prior to use.

2. REFERENCED DOCUMENTS

2.1 AASHTO St andar ds
T 232 Determination of Line Content in Line-Treated Soils
by Titration
M 231 Specifications for Wi ghing Devices Used in the Testing of
Materi al s

2.2 ASTM St andar ds

C 25 Chemical Analysis of Linestone, Quicklime, and Hydrated
Li me
D 1193 Speci fication for Reagent Water

E 663 Practice for Flame Atom c Absorption Analysis
E 694 Specification for Volunetric Ware
E 832 Specification for Laboratory Filter Paper

2.3 O her Standards
Ameri can Chemi cal Society Specifications, Reagent Chenicals

US EPA SW 846 Test Method 7000
3. S| GNI FI CANCE AND USE
3.1 This test nethod as described in Section 1.1 is a |laboratory test nethod. It

was devel oped as an alternate to AASHTO T 232, which is a field nmethod that is limted due
to the specified tine restrictions between the addition of Iine and the analysis of the
treated soil

3.2 This test nethod requires that the |inme used for treatnment of the soil shall be
anal yzed for calciumin accordance with ASTM C 25. It also requires that for each sanple of
treated soil that is analyzed shall have a background sanple of soil analyzed. Both the
background sanple and treated soil sanple shall be taken at the sane depth and | ocation

3.3 Soil's which contain a high content of alum num sulfates or phosphates nmay cause
chemical or spectral matrix interferences which can cause erroneous results. The use of
| ant hanum reduces these interferences, but some types of soil nmay require further
extraction.



4, APPARATUS
4.1 Fl ame Atom c Absorption Spectrophotoneter (Note 1)
4.2 Chenical Fume Hood with Electric Hot Plate
4.3 Anal yti cal Bal ance, AASHTO M 231, C ass A
4.4  Volunetric Flask, ASTME 694, Cass A (Note 2)
4.5 Filter Paper, ASTME 832, Type Il, Oass F
4.6 M scel | aneous Laboratory d assware (Note 2)
5. REAGENTS
5.1 Nitric acid, concentrated, specific gravity 1.42, ACS reagent grade
5.2 Reagent Water, ASTM D 1193, Type |

5.3 Cal ci um Standard Sol ution, 1000 pg/ L Ca, prepared from ACS prinmary grade
cal cium carbonate previously dried 2 hours at 285 °C

5.4 Lant hanum Sol ution, 25 000 pg/ L La, prepared from ACS reagent grade |anthanum
chl oride or |anthanum oxi de

6. SAMPLE PREPARATI ON

6.1 Wei gh separately into 250 niL griffin beakers 1.0000 + 0.0005 grans of the dried
soi|l blank and of the dried |line treated soil. (Note 3)

6.2 In a chem cal fune hood, add 20 nL of reagent water and 10 nmL of nitric acid,

stir to break up any lunps of soil with a glass stirring rod and cover with a watch gl ass.

6.3 After the effervescence subsides, dilute the solution to 50 nL with hot reagent
wat er and heat to a boil. Digest the solution covered at a tenperature just bel ow boiling
for one hour.

6.4 Filter the hot solution into a 250 nL volunetric flask, washing the beaker and
filter paper with a hot reagent water, cool and dilute to volunme with reagent water and m x

7. CALCI UM ANALYSI S

7.1 Prepare instrunent calibration standards at concentrations of 0, 1, 2.5 and 4
pmg/ mL cal ciumwi th each containing 1000 pg/ L | ant hanum

7.2 Fromthe solutions prepared in 6.4 take aliquots into volunetric flasks which
will provide concentrations of 1 to 4 pg/nmL calcium add an aliquot of |anthanum sol ution
that will provide 1000 pg/ L | anthanum dilute with reagent grade water to volune and m X

7.3 Calibrate the spectrophotoneter with the calibration standards in accordance
with ASTM E 663 and the instrument manufacturer's recomendati ons using a wavel ength of
422.7 nanometers, slit width of 0.2 nanoneter, acetylene-nitrous oxide flane and background
correction.

7.4 Aspirate the diluted soil blank and limed soil solutions prepared in 7.2 and
determ ne the cal cium concentrations. (Note 4)



8. CALCULATI ONS
8.1 Cal ci um % by Mass

AXx Vx Dx K
Cal ciumby Mass %= -------------

W
wher e:
A = pug/ L of cal ci um determ ned
V = 250 m_, volune of volunetric flask in 6.4

vol ume of final solution
D=Dlution factor in 7.2 = -------c-cmmm-
vol une of aliquot

K = 1x10*
W= Mass of sample in grams

8.2 Linme % by Mass of Dried Treated Soi

Linme % by Mass = ------- x 100,

wher e:

CcT
CB
CL

% of cal cium by mass of treated soi
% of cal ci um by mass of soil bl ank
% of cal ciumby mass of |linme used for treating soi

9. PRECI SI ON AND BI AS

9.1 No study has been undertaken to determine the precision or bias of this test
net hod due to the high degree of variations in soil types, sanpling, and matrix
i nterferences.

10. NOTES

10.1 A Varian-Techtron nodel AA-6D spectrophotoneter was used in the devel opnent of
this test nethod. Differences between the various makes and nobdels of satisfactory atomc
absorption spectrophotoneters prevent the formul ati on of detailed instructions or
specifications applicable to every instrument. As a m ninmumthe spectrophotoneter shal
have a detection limt of 0.002 pg/nL, sensitivity of 0.013 pg/nL and an opti mum wor ki ng
range of one to 4 pg/nL for the determ nation of cal cium

10.2 Al glassware used for this test nethod nust be cleaned in the follow ng
sequence to prevent contami nation: detergent; tap water; 1:1 nitric acid; tap water; 1:1
hydrochl oric acid; tap water; and triple rinsed in type Il reagent water.

10.3 The nass of the sanple used for the analysis may require adjustment in extrenely
hi gh or I ow cal ciumcontaining soils to achieve the required cal cium concentration

10.4 The cal cium concentrations nust fall between one and 4 pg/nm Ca . Sanpl es above
this range require an adjustnent to the dilution in 7.2 to acconplish the required
concentration. Sanples below this range or sanples which exhibit matrix interferences can
be determ ned by the nethod of standard additions as described in US EPA, SW 846, Test
Met hod 7000, section 8.7



